The number of marked rodents present on a given day was estimated, taking into consideration not only their capture on that day, but also making use of information on their captures in preceding and following days (Calendar of catches method). These estimated numbers were compared with those estimated by means of the regression method when carrying out complete removal of the rodents in the same area. The mean difference in estimated numbers for resident individuals was 20.2%, and for all individuals caught in the study area 25.6°/o. It was demonstrated that there were differences in trappability among individuals from the same population and that entry of other individuals from the surrounding area takes place into the capture area.
II. CAPTURE METHODS
The rodents were captured in four ways. 1. Standard catches (Sp). Captures were divided into two stages: (a) catching, marking and releasing the rodents on the place of capture (CMR), (b) removal (killing the rodents caught). 512 live-traps were set within an area of 5.76 ha, two traps on each point in 16 rows and 16 lines running vertically to them. The distance between rows and lines was 15 m. The traps were set alternately every other day in either the even or the odd rows. The set traps were inspected morning and evening. The traps which were not set on a given day were left open so that the rodents cculd take the oats used as bait from them. Rodents were caught in this way for 21 days, each animal caught being individually marked by amputating the toes, then released on the place of capture. As from the 22nd day of captures all the rodents caught were killed. Removal of the rodents was continued until the marked individuals were completely removed (average removal period lasted 7 days).
2. Shortened standard catches (Kp). These captures differed from the standard one only in that the period during which marked rodents were released (CMR) lasted from 12 to 14 days.
3. Weekly catches (Tp). CMR catches were made by trapping rodents once a week. The last three catches before removal were used lor estimating numbers by the CMR method. Removal of the rodents lasted 6 days. The capture areas in these experiments varied from 3.4 ha to 4.0 ha. The number of traps, arranged singly in a grid with 14 m X 14 m spacing, varied in consecutive experiments from 140 to 224. A detailed description of this method is to be found in the study by Andrzejewski & Wrocławek (1962) . 4 . Captures on an island (Wp). Traps were arranged in a grid with 15 m X 15 m spacing on an island 4 ha in area. 1, 2 or 3 traps were placed alternately on the points so that there was the same number of traps on the same point every third day. The traps were left set for the whole capture period (Sept. 4th -28th 1964), and were inspected twice daily.
The vole population on the island originated from the introduction of 394 individuals in spring and summer, and from the introduction of 150 voles released during the capture period (Sept. 10th). CMR catches lasted 6 days and removal 12 days. Kaczmarzyk et al., 1963) . In this comparison the periods of stay of the individuals in the capture area defined by the dates of their first and final captures were entered according to the order of their first captures during the capture period. Two categories of rodents can be distinguished, depending on the time the individuals spent in the capture area: (a) migratingstaying one day, (b) resident -staying for longer than one day.
III. METHODS OF ESTIMATING NUMBERS
During the initial period of CMR captures we have to do with marking of individuals in the population examined. After a certain time (on an average 6 days) almost all the individuals in the study area marked. It may be taken that after this period unmarked individuals captured there are animals entering the area from its surroundings.
Omitting the initial capture period during which intensive marking of individuals takes place, it is possible by means of the calendar of captures to estimate the number of individuals present on a given day, not only on the basis of the number of individuals caught that day, but also taking into account the number of animals which we conclude to be present on the grounds of their capture on earlier and later days. The number of individuals present, defined in this way, forms the estimate of population numbers. The estimate may be split into two components: (a) estimate of the numbers of migrating rodents (caught on one day only) and (b) estimate of the numbers of resident rodents (caught at least twice on two different days). The following parameters of variations in numbers, which will be used in this study, were calculated from the calendar of captures: (a) Mean daily number of resident rodents as from the time the population was marked (s), (b) Mean daily number of new rodents caught after the period of marking the population (m), (c) Mean number of migrating rodents per day (e).
2. Estimates obtained from removal of rodents. The method for estimating numbers proposed by Hayne (1949) and Davis (1956) consists in comparing the number of individuals caught on a given day with the total number of individuals caught up to a given day. The number of animals caught on a given day is set out on the axis of ordinates, and the cumulated number of animals caught up to a given day on the axis abscissae. By calculating for the above data the equation of linear regression according to the methods given in statistical handbooks it is possible to calculate the point of intersection of linear regression with the axis of abscissae, which forms the estimate of population numbers in the study area. This method does not permit of estimating numbers when the number of individuals caught in consecutive captures does not decrease. When there is an increase in the number of rodents caught during the final capture days the regression equation was calculated only for the initial days which are characterized by a tendency for the number of individuals caught to decrease. Choice of the number of days for which regression is calculated is, under such circumstances, to a certain degree both subjective and arbitrary. This method was used to calculate the following population characteristics analyzed in this study: (a) estimation of the number of resident rodents -Ns (regression was calculated only for marked individuals caught during the CMR period), (b) estimation of the number of all rodents -N (regression was calculated for the marked and unmarked rodents caught).
IV. PRINCIPLES FOR COMPARISON OF ESTIMATED NUMBERS
OBTAINED BY THE TWO CAPTURE METHODS The second part of the new individuals is formed by those which have already become resident (i.e. were caught at least twice on two different days). The numbers of migrating individuals, and of settling-in and resident individuals (these two latter categories being treated jointly) were converted to numbers per day.
When calculating numbers of all individuals by means of regression, the number of new individuals (unmarked) was cumulated for those days cf removal for which we calculate regression. Estimated numbers of all rodents on the basis of regression will therefore be higher than those based on the calendar of captures. By adding to the mean number of resident individuals (s) in CMR captures the average number of new individuals (m) per day, multiplied by the number of days for which regression (T) was calculated, we should obtain numbers in accordance with the estimate of numbers obtained from regression of all rodents (N).
The mean number of new individuals per day calculated from CMR captures. It is important in these calculations to add the value mT to the average number of resident individuals (s), and not to the average total number of individuals per day (s + e) registered by the calendar of captures, since migrating individuals do not remain in the area until removed and therefore should not be taken into consideration in calculations. Estimated numbers of all individuals from regression were therefore compared with the numbers obtained from the calendar of captures according to the following formula: N = s + mT 3. Means of assessing differences between numbers estimated by the two methods. The value of the difference was assessed by means of the 2 : n, while n is the number of experiments made. The significance of differences between mean values was checked by means of the t Student test.
V. RESULTS
A total of 10 catches were made, which included four by the standard method, two by the shortened standard method, three by the weekly catches method and one by the method applied on the island.
Only the following species of small rodents, caught in the greatest numbers, were used for analysis: Clethrionomys glareolus (S c h r e b e r, 1780), Apodemus flavicollis (M e 1 c h i o r, 1834) and A. agrarius (P a 1-1 a s, 1771).
1. Comparison of estimates of numbers of resident individuals. Omitting the period of marking individuals in the population, calculation was made from the calendar of captures of the mean number of resident individuals per day ( Table 1 ). The numbers of resident individuals were next estimated by means of regression (Table  1) . Numbers calculated in this way were compared with each other by means of index A. The mean value of index A calculated from all catches for the various species is 20.2%. The variability index is cu^O.74. The difference between these two estimates is not statistically significant (P > 0.5).
The 2. The percentage of resident individuals in OMR registered in removal. The differences between the number of resident rodents per day in CMR catches and the number of resident rodents estimated from regression may be connected with the disappearance of some of the marked individuals.
Calculation was made of what percentage of settled individuals in CMR catches was caught during removal (Table 2) . On an average 53.8% of the resident individuals from CMR catches were caught during removal. The difference between numbers estimated by these two methods was, however, 20.2%. A negative correlation was found between the value of index A and the percentage of resident individuals from CMR catches captured during removal (Fig. 1) . The correlation coefficient r --0.74. This means that the greater the percentage of resident individuals from CMR captured during removal, the closer to each other the estimates obtained from the calendar of captures and regression. The small percentage of marked rodents caught during removal makes it obvious that estimations of numbers from calendar of captures are greater than those from regression. 3. Estimation of numbers of all rodents (marked and unmarked), obtained from regression should equal the average numbers of resident rodents in CMR captures plus the number of new individuals per day multiplied by number of days for which regression was calculated. The difference between these two estimates of numbers was assessed by means of index A ( Table 3 ). The mean value of the difference lor all experiments is 25.6%; cv = 0.89. The difference between these two estimates is not statistically significant. N s ) and of all rodents (s + mT, N) obtained from the calendar of captures and regression. The mean value o£ index A when comparing resident individuals is 22.5%; cv = 0.64 (Table 4 ). The mean value of index A when comparing all individuals is 45.3%; cv = 0.83 (Table 5 ). The analysis made shows that shortening of removal time only slightly increases the range of estimated numbers of resident individuals, but that there is an almost twofold increase in the range of estimates of all individuals. This result may point to the different probability of catching marked and unmarked individuals during removal. This phenomenon may be connected with the increase in immigration of individuals during removal or with differences in the trappability of marked individuals (trap-prone or trap-shy). 5. Topography of captures of rodents during the last part of the removal period (from 4th day until end). In order to check the correctness of the assumption that the rodents caught during the final period of captures are animals entering the study area from its surroundings, the capture area was divided into an outer belt covering three rows or lines of traps and an inner square containing 10 inner rows and lines of traps. The outer belt contained 156 points, and the inner square 100 points with traps. Calculation was next made of how many rodents were caught on an average on one point with traps in the outer belt and inner square, for experiments in which suitably numerous material was obtained (Table 6 ). In the majority of cases a larger number of captures were made in the outer belt, which proves that rodents enter the capture area. 6. Average period between repeat captures. In order to check the correctness of the assumption that marked rodents exhibited the same trappability in CMR catches and removal, comparison was made of the average interval between repeat captures in CMR catches with the average interval between the final capture in CMR and capture in removal (Table 7) .
In all the cases analysed the average period between the final capture in CMR and removal was greater than in CMR catches, which may be interpreted as a different degree of trappability in the group of marked individuals. This conclusion is confirmed by analysis of removal of marked individuals on the island (Fig. 2) . The removal rate of these individuals measured by coefficient a of the regression equation y = -ax + b for the first five days was a = -0.54, while for the last five days it was a = -0.24. The almost twofold decrease in the removal rate of marked individuals indicates that during the final days of removal more trap-shy individuals were caught, exhibiting a lower trappability than those caught during the initial period of removal.
VI. DISCUSSION
Comparison of estimates of numbers obtained by two different methods (calendar of captures and regression) showed that the difference between these two estimates is on an average 20.2% for resident individuals and 25.6% for all individuals. Comparison of estimated numbers of resident individuals showed that the greater the percentage of CMR marked individuals caught during removal, the closer to each other the estimates obtained from the calendar of captures and regression.
If we assume that the marked individuals which were not caught during removal had died or emigrated, than the differences observed in estimated numbers would be due only to the disappearance of individuals from the capture area. This interpretation would not, however, be correct. The estimated numbers of resident rodents obtained from regression exceed, in five cases out of seventeen, the estimates obtained from the calendar of captures (Table 1) . Such a situation may arise when we are concerned with different degree of trappability of marked individuals. This conclusion is confirmed by the analysis made of removal of individuals on the island and by the comparison made of the mean period between repeat captures in CMR with the mean interval between the last capture in CMR and capture in removal (Table 7) . It may therefore be assumed that the differences between estimates obtained from regression and the calendar of captures are due not only to the disappearance of marked individuals, but also to their different degree of trappability, which becomes evident during removal.
The differences obtained in estimated numbers of all rodents are also due, in addition to the causes discussed above, to the entry of rodents into the capture area. The twofold increase in range of estimates when regression is calculated for the first three days of removal suggests that the immigration rate of individuals is not constant on successive days of removal. To sum up the results obtained it may be said that estimates of numbers obtained from regression and the calendar of captures are similar, and that differences result from the different effectiveness of the two methods in registering the phenomena taking place in rodent populations.
